We show that the full one-loop QED, regarded as an effective classical field theory, generates a non-singular (homogeneous and isotropic) FRW universe. The main difficulties of standard cosmology are thus overcome by considering the quantum properties of matter, while the gravitational field is described by Einstein classical general relativity. 
The effective Lagrangian, which describes the properties of magnetic fields [1] when quantum effects are taken into account, was numerically evaluated 1 in the entire range of magnetic fields by many authors (see the review [2] and references therein). It is a well known result [3] that the one-loop Euler-Heisenberg correction L (1) [H] is non-negative, monotonically increasing, and does not exhibit a minimum as a function of the magnetic field. Nevertheless, the total one-loop Lagrangian (L = L (0) + L (1) ), as it represents the energy density for arbitrary values of the magnetic field, breaks down the above monotonic behavior, with remarkable consequences to cosmology. 
In the standard cosmological scenario the geometry of the universe is given by FRW line element
The Hubble expansion parameter is θ = 3Ȧ/A, where A = A(t) is the dimensionless scale-factor. The associated energy-momentum tensor of this theory, obtained through a spatial average procedure [4] , admits a simple interpretation in terms of a perfect fluid configuration with energy density ρ and pressure p. The resulting expressions are
Energy conservation law yields that the magnetic field turns out to be a function of the scale-factor A(t) as
where H o is an arbitrary constant. Energy density ρ and pressure p can be numerically evaluated as functions of the magnetic field. The result is plotted in figures 1 and 2 .
Einstein field equations for this model reduce to a single ordinary first order differential equation for the scale-factor, namely
where κ = 8πG/c 4 is the Einstein gravitational constant. Whence it follows that (as H ≤ H max ) the scale-factor is bounded from bellow at a finite value 3 , A min . Therefore, this cosmological model turns out to be of a non-singular type. The applicability of standard singularity theorems are circumvented by the presence of a high (negative) pressurefigure 2. Thus, one can conclude that the so called cosmological singularity of FRW models is a distinguished feature of classical electrodynamics, and does not occur at all when one-loop quantum corrections are considered.
The above model can thus overcome two of the nowadays most important difficulties of cosmology:
• the horizon problem -being a non-singular universe there is no absolute physical horizon, thus allowing cosmic microwave background radiation to be globally at thermal equilibrium;
• the singularity problem -a non-singular universe provides a consistent framework of classical gravitation, and no breakdown of physical laws are required.
It is worth to remark that this simple toy model is in complete agreement with all cosmological observations, that is to say, up to nucleosynthesis. This led us to extrapolate such model until the point of the minimum value of the scale-factor in order to exhibit its non singular behavior. To go beyond this point would provoke a series of new questions, the analysis of which is out of the scope of this letter. 
